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Abstract of WO 03071 608 (A1 ) 

A field-effect light-emitting device having a long- 
term reliability and a wide selectivity of emission 
wavelength. A light-emitting device of field-effect 
transistor type comprises an electron injection 
electrode, namely, a source electrode, a hole 
injection electrode, namely, a drain electrode, an 
emission activation member disposed between the 
source and drain electrodes in contact with both 
electrodes, and a field application electrode, 
namely, a gate electrode for producing electrons 
and holes in the emission activation member. The 
emission activation member is made of an organic 
semiconductor material having both electron and 
hole transporting capabilities. 
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(57) Abstract: A field-cffoct light-emitting device having a long-term reliabil- 
ity and a wide selectivity of emission wavelength. A light-emitting device of 
field-effect transistor type comprises an electron injection electrode, namely, a 
source electrode, a hole injection electrode, namely, a drain electrode, an emis- 
sion activation member disposed between the source and drain electrodes in 
contact with both electrodes, and a field application electrode, namely, a gate 
electrode for producing electrons and holes in the emission activation member. 
The emission activation member is made of an organic semiconductor material 
having both electron and bole transporting capabilities. 
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jvmv^&ttn-znffiGTz&siz, y-7«a- FH>t«fc»t5i 
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(4) mmtzz 

300KT©<ttT^LT^§„ %%M=?(Dm&h%X. 300-400K©|gHTfEift Lfc^J 

(5) mmm 

SglHt^*rSStLT, 532 wtiDJEXB. Rtf££0.2 wMDfaVtm 

Jfck:, ^y-V^:>FM±K:> f§«ttTO£br, ^^nty^X^ 
Siffl^fi (&TMW-PCVD) $ § m ^ T T > F - y • * =E X tf * * *> * )V ■ ^ * > 

(ktmw-pcvd) mmommiHiztm^nrcMmmmn^&m^Ay-izMr)^ 
^;h-^-fcj;-3 t-^ms tin** b , sft*;w^— ± t £ n& ^-f ^ > 

F*WS«fc"^-©f^ajtt»^fcfj:S^#Tt^ViT, JW«2. 5GHz 

{f^^>'^;V-T>F"7 0 -^i'-V ; E>FI§ B a H m»^bfc 0 

* > (CH4) ^SMS7jc* (H2) \Z <fc -3 TftLrcH^7 t 
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)MXMitttel00sccnu mm&ft<D#$wzmti\*moTi, 

{100}M£, ^©Mlib, §IJ¥ttl0^mT&ofc o 

n?n 120ppm,70ppin f 30ppim?fcD, m*tgS© -5 ^sp3^fi3i£«LT^ 

& t , £ <d tf * * */ ^ y h m& HJi± y - x n« 

Ra=10 nmT&3. uuTffil^cXA^^UV^liS, IfCffiWlI^ffl 

;i«rr s utciot, y -x i&t; fw >m« t ^-r ^ > nasnim t 
hmmmtLXQit^mmmit^ >^;KTa 2 o 5 ) £SMxa> * u y? 
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mtftBtU, ^WniOOsccm, 8mTorrM2mTorrT?&D, &AftM?M*^ 

jtRra«gtt^-n^ni.2w/cm 2 s^tiibfco sk^^^cdm 

tCiot^Mi^bfe. JRJ3ti200nm£lyfc. V-XHSW 

m^m^mtmiz, ^^^^wmmt^tMz^-Ynmo^x}-!, mm. 

thlZQ. 5mm 

\$ f w >mm\z$ixt%%m-uto-h f w >ft^tt^i5S-^{fitiafn u 

W«+tUTOF'j7 ^-h«EE£+10V£L;fc:S§ 
*^IWIfIi£cDffi-r^b-5lX10 3 ^62X10 3 cmVV-s^L, *tt«tbT0fl 
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g &mm?<D3imx.*)v*-moiievtte 5 ^m^ts^c star 

y-h*JBE£LT+10V£SJ;&nU +20V© F W >«JBE£BJJnL£££;3, 
t23Stm3«fcD, 5. 2eV (}fcSltl238nm) t^MSnfc. 

<H1> 

k m ifo^ii lEiKDBnm it^©i§»jt/iE?L©a« 

(cmW-s) (cmW-s ) 
#1 1. 6X 10 3 1.0X 10 3 1.6 
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#2 1.8 X 10 3 1.5 X 10 3 1.2 

#3 2.0 X 10 3 2.0 X 10 3 1.0 

fl (e g (eV) ) mS\z, 5kVO#mti;^Tiin}i^tifcll«^MMT§^<h 

ctoTgiTTisns^y-Kj^^yt^x^^ mw^vst, (5.0& 

5>5.5 eVST©X^;P^-ffi«t^-rS^k°-^©k D -^^g) /(2.0^ 
63.5 eV^T©X^;^-M^«i|-r5^h 0 -^©lf-^g^)©fi(CLh 0 - 
# Jt) fc£S2 t £ D T $ o o 

m \z3&ftfcnft®m s n§ ^ - h «ee t l t+ 1 ov & » u , n fh> 

#3«fctl, 5.2eV (fc»238nm) tSSftflULSn* t^fc#ltft©XU^ h n;i/ 
5*yt>XX^ h;Pfc*V5T, 2.5 eV (feS«496nm #R&fc£K:j@Err5 

^7»5.2 eV («^238nnu Sfijafi^tcfc^^fcfflS) 

-^Mbf Co Ctt50tf-£3ftgjfrrfc:b"5(5.2 eV©tf-^5&£) /(2.5 



<H2> 












p (Q - cm) 


£ g (eV) 






tl 


2X10 8 


4.3 


4. 5X10- 2 


1.2X10-= 


#2 ' 


5X10 10 


4.7 


1.3X10" 1 


3.3X10' 2 


#3 


1X10 12 


5.2 


8.0X10° 


5. 0X10° 
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-^>(a-C:H)S£7^X^f^fflj« (OT, rf-PCVD) &TffML£o 

-fc&AU £fcj£J3lftrt(;:^>^X£SAU 7>H-ya-C:HJR*Jgfi!5b 
fc. |#WXiLTH SMS(99.9999«(D^7>(CH 4 )#X£ffi^ #ft#X 
©^fi«100sccm,^li^O^^XJEE^«0.1Torra:Lfc. 'MJ ^T^x 
^KALfcM?£tt*telOOW, M^^-- sKAU7cK«M*«150Wtb 

uOi5tLT, Sfi±fca-C:Hlg*lj[im^bfc. 

©sa>, mm^uy (c 2 h 5 ) -^©Mtt*. ^wsm^^tTfcst 
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^TCDIE?L©^»iS«2X10- 1 cmVV • s, «^©BKj«1 X 10°cm 2 /V • 

-5 y#&££#5&J£>K:, i-C:K£TimMt<DWz\t, ^77^ff^y^a-C:H 
» 5 £ -5 , IfeWT * 5 Ta 2 0 5 )M »M 1 £ M t Jf^ L £ „ 

2.0eV CftS5ie620DiitffiS1"*) ^tf-^tf^^n-H^^ 

» 5 fife. 
(»« ZnS:Cu,Al©M 

SMfcfe»i:LT(DM«200nin^.W1"§^:^$15X15rain, j?$ 650 Mm© 
Si (p^^7\ tt«8Qcm) Sfi±t, ma^tLTAu&ffiV^ KJf$U/\°y 
^£liranX2miiK JS£80nm© V-XttSW F K >Sfi£flfllS20 
#m (2mm0?2^MrRl) TlILfc. 

3*gbfc 0 Cu,AlSlft3fi* J E-n^*X#Sl0.lBolX,0.3molJiOZnS^^y F^IfiJIfcl 
^, *»MS250°CtT«^fT^fc. K»«500nmtbfco ffM^nfcitte, 
Cu&0.08molX,Al*0. 26mol!li^A/W&. 

^c)SI$nfcZnS:Cu,AlS», «^ ©ailS^12cm 2 /V • s, iE?L0a»&a* 
0.4cm7V-s, «^©^»lJS^IE?L©MMi©tfc^30Tfe^rcc JtJgJrL 
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(HJ601I4) ZnS:Mn 2+ ©M 

»$|3t|w]$t©gfc V-^«S, FW^Iiit, ZnS:Mn 2+ £«^yi 
fCioT, il^3t^ill«lbfc. Mn 2+ MJt^0.2mol%©ZnS^ W h« 
f»IfflUf;„ SilJ¥te300nm£ M^nfcllte, Mn£0. 21mol^/u Wfco 

J«£nfcZnS:Mn H Hte, «^©B»Jt^l0cm 2 /V • s , IE?L©,BS&ft#* 
0.15cmW-s, ^«hiE?Lt0a»^OJt5&J67T^ofc. JtffiR*«, 1 

xio 9 Qcm7r$.^feo 

(«fl|5) ZnS:Cu,AlcoM 

MtemtmMk<D&fo, V-XSS, ><8@_kt, ZnS o . 8 Se 0 . 2 :Cu,Al^* 

«t oTH#S0!I3 £ ft ft lift! bfec Cn.kim&ifl^tl^n. 

te> ZnS 0 . 8 Se 0 . 2 :Cu,AlT£ D> Cu£0. 12molX, Al £0. 40mol^/i/WfCo i^clt^n 
feZnS 0 . s Se 0 . 2 :Cu,Al®«, ^©BM/^cmW • s, IE?L©M»JJt^l. lcmVV • 
s, «^£IEft<h0gfta?©Ji5teT&^£. ftjg3nTO> 2xi0 8 QcmT 

(H»J6) ZnS : Ag©M 

10mmX10Em^j?$ 625 ^in©ftffiin;GaAsM (J;bffiK3 X 10 T Q cm) © {100} ffi 
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^fcifUfc. f£gA,B©?Sit£^n-6:H950 o C, 600*0 fc#J$U M^-aSB^S 

3.5XOH,^XSZOOcc/^0SK»T8gbfc. iDf^-B^ffl^ ^^JU^T^fi 
M±U£, ZnS:AgBi^600nmi|«L^o Ag©fiJ^te$tJO. 02molXT?35 -d 
fee ^al^llfcZnSiAg^tt, m^©^«3S^40cm 2 /V • s, lElKDBWsMUfi 
3cm 2 /V-s, ^£!Eft£<D^l!rg©Jt#13T;feo£. JtffiKTO, IX 

£©ZnS:Ag±K, tlfffli bTIn£ffl^TJt£i»&fc £oT5mmX 2mm, 

feo se^^yi^a^-s^ hiAZMmmtLtcm^mmmmz^-? 

MssMMf 5 j; -5 tis«^nfe^«w#i, Mtmmsmnmimz, 
mmt § tc ^ vmRWiam mt &t> v mm t, &m?i temmm h?> 
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6 £ T?<Z> J£ tr> IB ffl fcKo T5§«fi # § . ^ 4> 



WO 03/071608 



PCT/JP03/01716 



29 

i * 0 i i 
i. ifMSit^fc^y-xtit, 

l 7 ®^rnfr\zmM(Dnmj)%h7>¥z$mm7tm : ?-c 
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10. tffHB«^S##»^ Ul-VMfc&W, *>L<fciu Nt, Al.Ga, In^e, 

11. MB«¥^fr#«, F-ZOhtLT, m 

±«7C*0 5"6^< tfe-o©7ci^ft§^\ fcL<fct Tnu Tb, Pr£J:tf 

sin© 5 "S^fc < ^ t,-' oo7c*s^r*r - <t ^#iitTsit*Ji 9 \zmm<Dn 

13. tulB«¥«#:#M«, SStf^t&Sjgfifc-ra F-/\°>h£bT, 4> 
^<tfe-oo^M7C#SWrs*^ t>b<«, Cu, Ag, Aiu AK Ga, In, CK 

14. MIB&$¥^#*m«, ££«^4>,[>£«T§]W\°>h£LT, Cu, 
Ag*«fctXAn®5-&il>»<t>b-'3©7c3){SWU fro, AU Ga, In, CK F, Br 

«©S^;M h7>^^ SIS^^T. 
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